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1. NOCKETS AND ANTIFIQIAL KARTH SATELLITES 


Teacklng Space Rockuts by Muang of Artificial Comota 


A mathed fer Lacreasing the brightness of spaco rockote, fatulitating 
optical obsurvations, by the ujection of a cloud of luminescent gus 
(artiticlal comet), 13 deseribed by I. 5. Shklovskiy and others in an 
articlo dn a late icsus of Astronemichaskly Zhurnal. 

The psineipal fuaturas ef the apparatus used Ler obsorving the 
artificial comets and tho results of observations made of the 12 Septenoer 
1959 sodium cloud vjacted by thu second Soviet cosmic rocket which hit 
tne Moon ara givor. Soma propottdies of the expanding sodium cloud are 
Janerivadl. Possible ways of further developing the method ara monttonod. 
("Arcificial Comat," by 1. S. Shlovkaiv, Ve. F. Yasipov, V. Q. Kurt, V. I. 
Motuz, aad P, V. Shchoglov, State Astronomical Institute imori P. K. 
Shternberg; Moscow, Astronomichoskiy Zhurnal, Vol 36, No 6, Now-Dos 59, 
ip 107!+1077). 


Perturbations in Satellita Motion 


The pschlem on the analytical dotermination of secular perturoatioas 
a% whe theory of motion of an artificial earth satellite in the first 
approxmation, taking into account the flattening of the Earth and ‘the 
*ssisetance of the atmosphere, 43 considered in an article by Ye. A. 
srelerikov, State Astronomical Institute imerd P. K. Shternberg. The 
muael of the atmosphery proposed by D. Ye. Okhotsimskiy, and ovhers, 
was “sod for deriving the secular perturbations caused by air resistance. 
ane cosilsr parturbations cf the elements of the orbit of the American 
Sateliive Bo irom tha cbtalued formulas. ("On the Socular Perturbations 
ia the Thuom ef Motion ef Artificial Zarth Satellites," by Ye. Ay Gredenikerrs 
Hectow, Astsorvomcheskiy Zhucnal, Vol 36, No 6, Nov-Dec 59, pp 1112-1121) 
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IT, UPPER ATMOZ)Eib 
CPYRGHT 


Thrpe Me tool ison! of Coppistul at Sita aint 
By compaving she effect of cnromospharsc fLaxag wien woonagneti: actly 

wo have dearmiaed the wsdatesee of three mavima of d nowtlanse sob lowkng 

the moment of the passage of a solar active ragicn acrosa tho Suils cantral 

maridian. Fspure 1 (Fégures ute not reproduced here) ts a graph of ne 

naan dagiy Eedndices, detived by the method of superimpositica of epoch 

for 1957-1958 Sy comparison with the effect of flarce. 


This werk is an attempt at am independent, confirmation of the exsovence 
af tha thvaa aajuneas of max! 78 ies determination of the proviility of 
DUCES AEE of poomagnotic dhetarcances in timoe Tha presence of ttn 
rnalew ad maxciwa may be confirmed by examining the seavantes of k-ird.cos 
wer a oroce or lags prolergad Unvarval of time. The woe of tha maths of 
quperkate: Sion of spochs dn the forr in wilen it de vrualiy seed for the 
discos: of a ofeday cycle, dees not prove affective in this cave. In 
asiualliyv, the aorodayr cat correspond to a maxtmam of type I, Tl or TIT 
in the soethod of superdmposition of apochs because it d3 only selectad 
by the etiterion of the presence of heightened activity om a gaven day. 
Aftar a tate-day and before a zoro-day corresponding 40 a maximum of type 
I, IL om T12, with approximately agual probabvlity there will he inuraases 
in aretetiy on tho 8th, Lith, 16th and loth days. Table J) gives the days 
o° She a<pectad dresearn dn activity before and after the cevresponaing 
MARGING. 


TASLE 1 


Dar Pafese Maximum Type of Maximun Day Afttes Nac mum 


2)oty 8 I Bly 27 
27 26 3 11 11 17 27 
27 29 31 III 8 16 27 


Thus, 42 the zero-day sorresponds 40 a meximun of tvpe I, 
possible %9 asauxa a incvease in activity on the 8¢h and thes 
Web ard cyth dave after the zero-day ard on the 8th, 19th and 
befara tha zaro-.dar, ev. 


In tha mthod of supesimposition of epochs, whar any ons of the maxima 
is used Yor the zurceday, there evidertly occurs a RSMOO? 2 Ag our" of 
adjoining df sturbences, and, dependirg on tho valve of each of ihom, there 
is ar insigalls icont iecroase near one day or the other. Whe thore is a 
great dsal of statistical data the effect disapveare entirely and or. the 


-2- 
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CPYRGHT 


compoalia waevs thera only teuratns the toll kaown @feday sytle (Kyl yur clas 
rang li taratdon,? Wagram). Samilar roasoning 1s possible in respeey tu 
thea days of 1oWw activity, 


Howsva’, wi follows from Table 1, in accordance wish ow hypothesis 
of tha arlatence of threa kinds of maxima, theve is a possibility of divid~ 
ing vp the sequences with the zeromtays cossaaponding bo macima cf 4ipey IT 
and III. In actrvality, in sequences with maxtina of type ID the distcbar cos 
are axpoctod on the llth day after tho zero-day and simultanaously on the 
Stir day bavere tha geto-day, wheraas in maxima of typs III op the 8h day 
following dis*ucsaoces and on the lith day preceding. If we dAtetinguish 
A svquones having nigh activity on the 8th day after the zevouday (in she 
sight pat. of the vequence), thon wo can anticipate it will ahown tha appear. 
anea of a ininimeum on the 8th and a maximum on tha llth day befouss tha zens. 
day (in the lsft part), Tt seems possible to numerically datermina thre 
probability of this evant ag Py ° my/Ny (where NM =» the mumbes of nequences 
gatiafying the condition AB A11: my, == the mumber of sequences from Ny, 
Simultansoussy sutisfying tha condition Aug pA.g, Au§ LA, > Anil 
Awi+ In a Similar manner it de possible to determine the prebability af 
the appearanse of other combinations of inequalities. Simaltanceusly there 
is the peasluility of compyting tho probability of the appearance of com. 
bination, of thease same inequalaties in the laft part for saover.oa 
satisfying in the rign* part the oquation AgZ.A,,. Thus, when tho 
Sequences aro bovker down into groups by sign +o the right of tro zero. 
day, the tondorey for tho appearance in them of certain exuvames 4¥ prowess’ 
v6 the lott of che zero day. I* should be noted that in a random dtetsi~ 
bution of disturbances the right and left parts of saqvences aro apparently 
indepenion’. 


w have 1,625 sequances of mean daily valves for Kp-indicus for a li- 
year period (1946-1958). Following the zeto-day ir, each sequence we selected 
tho most disturbed days, equal t> 10-11 days each month. To the right and 
wo the lett of the zero-day the diurnal characteristics have been given 
which corzaapond to the days following and proceding. We havo excluded 
aa ghee segvonies Satisfied by sne condition An 2 Ay ¢ 3 (n® 

7 ¥3 il). 


table 2 givas the Perera of appearance of these combinations of 


invovalivins: Py, 5 mi/N, fcr the loft parts of sequences satisfying 12 
the right pact the condition Ag Aj; Po 2 m2/No for the left parss of 
the sequences satiyfying the condition Ag 7 Aqy; P= a f Re fo: the 

c 
lcft party of the sequences, without divisier. invo groups. In a similay 
way we investigated these same sequences applying to corditicns in the 
lett part. (tefore the zero-day) and determining the Csuquyacy of appoarane: 
of the determined combinations of invyuasataus in the right pay (after 
the zerteday) (Table 2): Py = mj/Ny for sequences with the conditions 
A.B ALL and Pz 7 mp/Np with she condicton than Aig 2 Ali2. 


~3- 
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Conclusions 


An analyels of tho data raceived indicates the followings: 


1. In yequencus having incroasud disturbance for 8 daya before or afte 
the goroeday, ono notes a tendency to u maximum on tho llth day and a 
minimum on tha Oth day after (or corresponding to) thy zoro-day. 


2. In sequences having increasud disturbance for 11 days bofore (or 
after) tho zoro-day, ono notes u tandency to a maximum on the 8th day ond 
a minimum on the llth day aftor (or corrosponding to) tho zoroeday. 


3. Tha probability of the indicated altornations of activity are 
considerably highor than with a random (Pp = 0.125) distribution of dtorna- 
tions, 


he The asgunption of threa maxima finds in this fact ot111 another 
confirmation and it should be borne in mind that the investigated interval 
of time ambruces poriods of rise and fall in thea ll-year solar cycle. The 
indicated conclusions are confirmed in ony of the 13 investigated years 


Tho dolimitation of sequences with the above-indicated probability 
apparently enables us to distinguish definite disturbances corresponding 
to the different. "velocities" of corpuscular streams. 


CPYRGHT 


aides 
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TABLE 2 


LEFT PARTS OF SEQUEHCES 


Ag And 


0.50 
0.47 
0.52 


Ac A 
aren 


0.17 
0.17 
0,17 
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(®the Problem of Three *Velocities’ of Corpuscular Streams", by G. M. Barsukov, 
Isvestiya Akademii Nauk-SSS2, Seriya Geofiszicheskaya, No 1. 1960, pp 155-157). 
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Study on Coie vewt Solan "a ealon in the Xdtae Regd on 


An can enowledve of She spostiyun of X«ray omiseion of ute Sur da 
of congideravle astrophyeical and geophysival interest. Ib 16 umpurbant 
for tho precias determination of the temperatura of tho solar coruna 

‘< ag woll as for a true aotimate of the acticn of colar coronal emisaion in 
tho uppoy Layors of tha Earth's abmosphoree All of those problems ara 
of racant orlgin and have veceived only a proliminary solwiion. Certain 
new considerations of the Sur's sontinaow Xeray emission are made by T.V. 
Kazachuvskaya and 0. 8, TvansveKholodnyy in an article in the November's 
Dacamber iogue of the Soviet ostentific puylication Astronomichgslely 
ahurnale 


The awthors, 1m thear a tisle, have compxood the Gaunt factor and 

calculated “he coramvous amigston spactium of the solar corona, On +he 
basis of Xevadialien and also from the rate of Xeradiation and radio 
omission it was dotermoned that 1L 1.5°10° deproes Ke Tho energy of 
the continiwois omission of the bun near “he Eavth beyond Lyman lint is 
=> 0.3 ores,/em® Suce Tt is shown that the solar corona is extremely 
inhomogonoous its matersal baing concentrated mainly in specifi forma~ 
tions whieh cecupy approximately 1/100ih part of its entire wlums. 
("0n the Continuous Solar Emission in the X-vay region of the Spectrum, # 
by T. V. Katachevekaya and G. S. Ivanci'Kbolodmry, Institute of Applied 
Geophysics, Academy of Suicnees USSRs Moscow, Astasonomichaskiy Zhur.al, 
Vol 36, No 6, Nov-Des 59, pp 10221027). 


Sady of Solar Corpuscular Stuaars Based ov IG¥ Data 


An examination of copies of magne*.cgrams kept at, World Data Center 
Bw2; Moscow, made by M. S. Bobrov, Astzcnomical Council, Academy of 
Sclences USSR, showed that according to the type of geomagnetic dis~ 
Surbanes, the whole glebe can be divided into the following sharply- 
differdng belts: a) A belt of synphase distusvarces (IDI 50”), 
characterlzed by the presente of mde regione (10,000 km and over) 
where the horizontal intensity ‘varies almast syuchsonously ow: periods 
of mary hours, is typicai of this belt. The large dimentons of these 
regions indicste that the sources of the distvrbances are distan* f:rom 
the Earth's suxface (one or more earth radii); b) two belts of local 
distustarwes (fiom @~-50° to the outer edgs of the nearest pola? cap) 
characterized ty the absense of synchronism cof disturbance ab distarces 
between chservatories of several hundved kilometers and over. The sowrces 
of these disturbances are near the Earth, ave small in size, and are localized 
mainly in the night sectors of the avroral zcnes; and c) two belts of 
almost continuous disturbances (the northern and somtheru polar caps) 
characterized by almost a complete absence of magnetically quiet days and 
day mawimum activity. As a rule, the disturbances ate local. although 
traces of sympnase disturbance are sometimes coserved. 
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The oxrgtunce of the velta of yoomaynotic disturbances ¢an be axplained 
by the following working hypothesis of the intoraction of a solar corpuscular 
glream ant the Barth, During the porlod of a synphase disturbance (a 
typical duration is gene 1-3 hours) the Barth passes through a large 
(7s! = 10° -1 4 10! km) condensation of solar plusma. The geomagnetic 
field prevents the condensation mattor from approaching the earth's surface 
myarar than one or sevoral oarth radii. The deformations of the geomagnetic 
fieid which arisa from this cause synphase disturbancos. Small scraps 
of plasma tear from the condensation, penotrate the upper atmosphore over 
the auroral zone along Stoermer trajectories, and cause local disturbances. 
Over the belts of permanunt disturbances the geometry of th. geomagnetic 
field £5 such that the capture of matter moving past the Barth 1s possible. 
It is thug possible to explain the existence in these belts of the almost 
continuous background of disturbances even on magnetically-quie! days» 


The arregularity of the synphase disturbances with time are the 
direst result of the inhomogeneous structure of the golar corpuscular 
yiveang. The study of these disturbances may be a good means for in- 
vestigatang the fine svructure of these streams. ("Study of Solar 
Corpusculor Streams on the Basis of World-Wide Geomagnetic Disturbances 
Observed during the IGY," by M. S. Bobrov, Astronomical Council, Academy 
of Sciencos USSR; Moscow, Astronomicheskiy Zhurnal, Vol 36, No 6, Nov-Dec 59, 
pp 1028-1036). 


Svectrascopic Study of the Lunar Surface 


The results of a spuctrophotometric study of 90 areas of the luw.ar 
surface made by VY. OG. Teyfel', Sector of Astrobotany, Academy of Sciences, 
Kazakh SSR, are presented in an article in Astronomicheskiy Zhurnal. 
Spectral curves for these areas, constructed relative to a reference 
area in the Mare Vaporum, are characterized by an almost monotonous 
change in intensity along the spoctrum. This makes it possible to 
use the color indices for mass estimates of the color of lunar objects. 
The maximum difference in the spectral curves, expressed in relative 
speetrophotometric gradients, is 0.57 for 390-500 mu and 0.72 for 
510-620 mu, tee. it does not exceed 0.6 of the spectral class dG. ("On 
Differences in the Spectral Properties of Areas of the Lunar Sur“ace," 
by ¥. G. Teyfel', Sector of Astrobotany, Academy of Sciences Kazakh SSR; 


Moscow, Astronomicheskiy Zhurnal, Vol 36, No 6, pp 1041-10L5). 


New Camera for Lunar Observations At_Pulkovo 
The main details in calculating the design of a Markovits camera 
which is being used with the standard astrograph (D 3L5 mm, F 3450 mm) 


at the Main Astronomical Observatory at Pulkovo, are given in an article 
by Khe I. Potter and Yu. S. Streletskiy. The camera, produced by the 


- 8 . 
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observatory's opbicalemechanieal shop was put into operation in May 1957. 

A description of the camera in also given. Use of the camera during 1957~ 
1958, revealed its high quality and its ease of handling and reliability 

dn operation. ("Camera for Observations of the Moon with the Standard 

HST oar awh of the Mahe Aapranondset cpspry ator of t se Math Eo Bsaaiten : 
Obsorvato Academy of Setances USSR; Moscow, Astronomicheskly dhurnal, vol 30, 
Boge ry 8 eae po lh p Lee) « ; 


Proposed Mothed for Determining Space Coordinates of a Meteor 


An explanation of the principles and a description of the method 
for using stereophotogrammetric instruments in meteor astronomy are con- 
tained in an article by N. D. Rozenblyum, All Union Astronomical Geodetical 
Society, which appeared in a recent issue of the Soviet scientific periodical 
Astronomicheskiy Zhurnal. In comparison with the "classical" method, the 
proposed means gives considerable simplification and acceleration in the 
processing of photographs taken at two stations. The results obtained are 
identical. 


In the present study, the stereophotogrammetric method was applied 
to the photography of meteors at zonith. However, it cam also be used 
in the case of a general survey. (‘Application of a Photogrammetric 
Method for Determining the Space Conrdinates of the Trajectory of a 
Meteor," by N. D. Rozenblyum; Moscow, Astronomicheskiy Zhurnal, Vol 36, 
No 6, Nov-Dec 59, pp 1061-1073). 


ae: Ee 
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III METEOROLOGY 


Relationship Between Turbylency and Height in the Neer-Surface Layer of 
the Atmosphere 


About 30 years ago B. I. Izvekov proposed a now widely known exponential 
formula for the coefficient of turbulency: 


kek (1 4e - enm2/21), (1) 


where keo(l f & )=koa-- the value of the coefficient of turbulency (k) 
at a sulticiently great elevation (above the near=surface level); m -- a 
dimensionless parameter, depending on the thermal stability of the near~ 
surface Laver; € 3 ko/Keo -- a small dimensionless value equal to the 
ratio of the valves of the coefficients of turbzlency at the earth's 
surface (ky) and above the earth's surface (koa); 21 -- some fixed 
height. 


With instable stratification of the near-surface layer (Ri 40) the 
change of k with height is described by the formula 


k= k¥ (eP2/21 f ¢. 1), (2) 


By following though, considering various variables and constants, 
we arrive at a formula for turbulency k: 


Vit 
k2— (1 # alg) e%8 - 17. (26) 
This formzla has the same exponential structure as formulas (1) 


and (2). 
The constants a and lo are determined by experimentation. 


From a comparison of formulss (2) and (26) we find that when there is 
instable stratification 


anf’ (0) ee 


It should be noted that there is some difference in the structure of 
empirical formulas (1) and (2) on the one hand and formula (26) on the 
other. This means that in formula (26) the multiplier before the exponent 
(in brackets) equals 1 # alg, while in (1) and (2) this multiplier is 
strictly equal to 1. On the other hand the second term in the brackets 
(26) is equal to -1, while in (1) and (2) it is equal to-1/€. 


-= 10 —_ 
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Lf wo cubse' tute tha value of k doterminad by formula (26) 20 rativa 


(7) and (8) 


put d 3 
z pie da * pk 

Gzpi a 2 pkey (7) 

Wp 2 -  cppk a0 ' (8) 


and then accomplish integration, taking (12) into account 
ZT /p 2 const, p/p = const. (12) 


wo got the following formulas for the distribution of wind velocity and 
potential temperature with height in the aearesurfaca layar of tho atmosphere: 


u(z) 2 ¥# ands alg - envXa2 (28) 
x alo 
0 (z) 205 =, % In l fale ~ anX82 , (29) 
Koh Cp» alo 


where 09 -= potential temperatura at the earth's surface (z = 0). 
("Establishment of a Dependence Ratween the Cooffiectont of Turbulency ard 
Height in tho Near-Surface Layer of the Atmosphere," by L. T. Matveyev, 
a Akademii Nauk SSSR, Seriya Geofi.zicheskaya, No 1, 1960, pp 83- 


Electrification of Particles in Clouds and Pracipivation. 


This article gives a quantitative evaluation of possible mechanisms 
for charging of particles in clouds and precipitation on the basis of 
experimental data collected at the earth's surface and in the free atmosphe:rs. 
A cempatison of experimental data and the results of computations shows 
that not one of thea known mechanisms can explain the large observad values 
of charges in rain drops. Rain drops in a cloud can assure large valves 
by means of gravitational coagulation; as the drops fall from a cloud to 
the earth the value of their charges decreases due to alr conductivity. 
("Regaarch on Processes of Electrification of Particles in Clouds and 
Precipitation,” by N. V. Krasrcgorakaya, Izvestiya Akademii Nauk SSSR, 
Seriya Geofizicheskaya, No 2, 1960, pp 39=37). 


a, ae 
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Wetebere! Avcis iia Methed of Measurement of Air Tenjstal ute 
tn a previeun dabue of tats Jownal Cliventiza, Akademii Hak SSSR, 
Seriya Gecfiaicheskaya, Ho 3, 1959). the author dentrited a losal acoustical 
mathed for the maasuretant of air temporature. This pethed 15 hazed on 
tha wold know, relationahip between the speed of Bourel and Lonmpar ature. 
An acoustical thermometer, developed at she Inatitute of Physics of the 
Atoophera of tha Academy of Sciences of the USSR. enables us to measure 
air terpearature withost errors dua to radiation and inertia al altitudes 
ap to hO km; the influence of wind on atovobital moasvrements 19 red'sted 

considerably by the use of two sound receivers. 


By tomparing tho data for tamperature recorded by “he acoustic 
thermometer and that trarnomitted by ordinary radiosondes sent aloft at 
tha same thinn, we can yet information about the correctness of introduced 
copracstioss for cadtatien ani olner factory, ("Some Results of the Mearure- 
sont of Air Temperature Vy the Lotal Acoustical Method at Altitudes up to 
cA Kalometert," by MoT. Mordekhorn cc Levestiya Akademi Nask SSSR, Seriya 
Qeaftcccbeckava, Nad, beou, pp 9b.-100) « 


Influence of the Gorisiizs Fores on Air Tuzbulonty in the Near-Surface Layers 


A recently published paper by “wo workers at the Inatitute of Physics 
of the Atmssphere indicates that the Coriolis force le ads *o a decrease 
an the values of the coefficient of trrbulency in the near-surface layors 
of tne atmosphere, thal ia, ao contributes a obabllizing effort. Their 
paper, treating of othar aspects of tarbnlencty in the lowest layer of the 
abrosphere, algo peucis out. Shat wind shift in that layer can amount to 
ne mote than a few deyseese ("On Turbuler, Regime Above tho Near-Surf ace 
Layer of Ary." be A. B. Kazanskiy and A. S. Morin, Izvestiya Akadem4 
Nask SSSR. Nol. i960, pp 165-168). 


i~ 
Mm 
5 
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1. GEOMAGEET ISM 


Dicnal Vaclaticn of Partusvations of Barth Sutronts 

The dally variation of parcurbvations of sarth curtrerta has besa 
investigated vy the authoca on the basis of data congerning the Eeindices 
of activity; they wore derived as thea hourly vuluea of the anp-litwlo BR 
of tellurograns (in mv/km), Telauropgrans with paper speed of 90 rm/how 
wore ujed. Tho resultant ‘valuss wore averaged sndividually for each 
season, foo al) days: 


n 
n=l 


whore noe= the number of dayo involved in the processing; 1 << the “wamber 
of hours. 
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TABLE 1 
Phases of Maximum of Two First Harmonics S, of Earth Currents 


Latitude AEast Longi- 
F, degrees tude, degrees Station 
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The rasults of the harmonic analysis of the curves for 8, (diurnal 
variation of aotivity) are given in Table 1 and in Figuros 1 and 2. 


A coginal form of a Fourdor series was used: 
5, (t) = rp cos (mt « Pn), 
m=0 
whora % == local time, 


An onalyois of these data made by the authors pursued the limited ob- 
jective of showing that tho diurnal varlation of porturbations of earth 
currants Js in agroement with the schome of presentation of S, described 
in £17 (Mishin, ¥. Mo, "On tho Structure of the Diurnal Variation of 
Magnetic Activity," DokLady, AS USSR, 118, No 6, 1958). 


In uccordance with (17, tho diurnal variation of magnetic perturba- 
tions contains parts controlled by local and universal time: 


8,2 S' (t) £S (1). 


On "disturbed" days the ratios of amplitudes of terms S! (+t) and S (7) are 
close to unity in the middle latitudes and increase to 1.5-2 in the zone 
of aurovass; on "calm" days the ratio is 7 2.5 in the middle latitudes 

and increases still more near latitude 67° /° 17. Consequently, the main 
term of Sa "for all days," whose characteristics are given in Table 1, is 
the function St (t). According to L. 1 /, this function is satisfactorily 
eae by tho first two harmonics of a Fourier series, each of which 

as the form: 


St) (t) = ry + cos (t - 91) = a1 (8) © cos (t - hy) 4d, (B) « cos (t - By), 
(1) 


St (t) = 22 + cos (2t -pg) = ag (B) + cos (2b -Ag) 4 bo (QP) « cos (2t -,). 
(2) 


The mean values of A, ,o,, A, po are reckoned in {1/7 as: 
Ay = 215° By = 360° (summer) A, = 20° (winter) 


Ap = 310° fy = 180° 
The actual values of 41 ee. 2 can differ rrom those cited by 4 10-200. 
The mean ratios of k (latitude) = bj/a), derived by averaging of da¥a Fig 
for "disturbed" and "calm" days, are given in Table 2. 
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TABLE 2 
Mean Nuvios of k (latitude) 


Latitude 


york 


1.2 2.0 
1.0 1.75 
0.6 1.5 


From (1) it 48 easy to derive 
tg 1° 9in Lyk sin 2: (3) 
cop} cosy 
We assumed for winter (Figure 1): 
1% 215°, 4 = 360°, 
1 = 200°, 1 2 20-4 20°. 
By means of (3) and (4), using the data in Table 2, we derived curves 


of a of ~) (F) on geomagnetic latitude (Figure 1, not reproduced 
hera). 


(4) 


The curves of Pi (F) for seasons of the year and the equinoxes were 
derived in a similar manner. The corresponding values derived for the E- 
indices of activity of earth currents are plotted as points on the sketches. 
One can see that the agreement of the observed values for Pi and of the 
curves for &) (F), draw on the basis of data in /1//, is satisfactory. 


Figure 2 was draw for « similar comparison on the basis of data for. 
the second harmonic of S'(t). The agreement of the values of @o with 
curves found on the basis of appropriate data in {17 is alsd satisfactory. 


Thus, the basic component of the diurnal variation of perturbance 
of earth currents -- a wave with ge diurnal period -- contains two parts 
with near-noon and near-midnight maxima and amplitudes, varying with latitude 
[1+ The first of them, in accordance with (1/7, is associated with 
the dynamo-effect in the ionosphere, while the second is associated with 
the screening influence of the ionosphere (in the middle latitudes) and 
by the nocturnal maximum of conductivity, created by corpuscles intruding 
into the high latitudes. 
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1t So of Interest to tutu ther stmrlae ospularitios et ddunsly appear 
be tse dutnal variation of frequency cof manifeetatien of Kepeke (varlations 
of they Re aloctromaynotic figid wit a period fron several seconds 
A a minut). 


. 
‘o> 


Av n gaminar held in May 1999 in the Mogueaomitry Loboratory of the 
[rotiuta of Physies of She Barth of “ha Acadorgr of SchLunosa ef tha USSR 
it wat Nutod, in particular: 


a) tha wnplitudes of kep.k. have a clear diurnal varlation with a 
maxtm'on aeound noonday (from ua report by a vroup hoaded by G. N. Petrova); 
thoru ta an "offLoct of the polar night," due to which varLations of tho 
vipa Py (with a noonday maximum of frequency of arpuarance) in_the polar 
cay ara obsornid only in local swnnes (rrom a report by V. A. Troitakaya); 

u) there is a special typo of variations with a decraaging period 
(KUP), which ds observed only in tho evening and night how's. Presumably 
fois ly wisochatod with the screening influence of the Jonosphere (from 
n vovert ty Ve A. Troltskaya). 


("0.. tho Diurnal VarLation of Perturbations of Earth Currents According 

i. OLsurvationa of Soviet Stations Diving the IGY Poried,"” by V. M. 

Kishin wil O. M. Barsukov, Izvestiya Akadomii Nauk SSSR, Seriya Geofizi chee 
ovartay No 1, 19650, pp 146-150). 


Sma' i Period Variations in tho Bleciromagnotic Field 


This article, by two specialists at the Soviet Institute of Physics 
of the Earth of the Academy of Scluncas of the USSR, discusses small period 
vari ttions in the earth's electromagnetic fleld, simultancuusly appearing 
au}; LGY stations in the USSR. 


_ The separating oul of variutiors appearing simultansously at a mumbar 
wf stations presented certain difficulties, sinca 1t was often necessary 
le detec’ these variations on a backgroud of others that reserbled them 
in fon. They were classified into threa grovwps, A, B, and C, on the 
“ais of clarity. The periods of the investigated variations lay in a 
sana between 1 minute and 20 mimrtes, with amplitudes varying from some 
‘aeredtns of a gamma to tens of games. Figures 1 and 2 shew exanples 
cf comparisons of individual typos of variations. 


: The Sextually and graphically descsibed distribution of the xatios 
ot ar,ditudes of the constituents of the electromagnetic riel¢c, having 
a wathev stable character, is rather difficult to explain at this time. 
Hewever, stations at which relatively large amplitudes have been recorded 
we Litvuated on those boundaries of the territory cf the USSR which adjoin 
the seas and oceans. It is possible that electromagnesic disturbances are 
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intensified by the presence of electrical currents in the sea, developing 
in the coastal zone. Or possibly thio 4s oxplainable by stable non- 
homogeneities in tho olectromagnetic f4eld of the Earth's atmosphore. 

It 48 also possible that peculiarities of geological structure exorcise 

an influence on such a dtetribution. In respect to the origin of simultancously 
recorded small-poriod variations in the geomagnetic field, these are 
possibly caused by a ring current systoms present in the vicinity of 

the earth at groat distances fiom ito surface. Such systema create the 
more or less homogenoous field in which the Earth ie situated. Disturbances 
in these systems, causod by impacts of corpuscular stroans from the Sun, 
should cause variations in the magnetic field, appearing simultaneously 
over the ontire Earth or on a large part of its surface. 


It is also possible that these variations ure caused by magnetohydro-= 
dynamic waves arising as the result of tho penetration of corpuscular 
streams into tho conducting layers of the upper atmosphere and exosphere. 
("Small-Period Variations in the Regional Electromagnetic Field," by 
A. G. Kalashnikov and Ye. N. Mokhova, Izvestiya Akademii Nauk SSSR, Seriya 
Geofizicheskaya, No 1, 1960, pp 50-54). 
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Ve. SEISMCLOGY 
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Estimation of Borthquake Intensity in Ohi- a 


Tho fast pace of Socialiutie constsuction in China, about half of which 
43 subja*l to the tnfluonce of destructive carthquakes, requires a constant 
refinument of the plan for sedgimie vuglonulization of that country, At 
the present time thore has bean comploted the firet draft of a plan for 
the voismic regionalization of thu Chinuse Puople's Republic. For a 
furthor refinomont of the plan ve nead a rather procise ostimation of the 
seismic activity of the differant zones. 


If wo aysum that the potontial olastic onergy of slow toctonic 
processes is converted into tho kinesil: energy of oorthquukes, then by 
considering the total energy of earthquakes of the pest in a given region 
it will be possible to ostimate (with approoriaty accuracy) the seismotectonic 
activity of tha pragent. Prolonged observations ave necossary for the 
proper estimation of such activity, In this respect, China, with its 
ancient culture, is in a relatively favorable pesition, and information 
avout sarthquakes has beon collected in that cowrtry for almost 3,000 
yoars. 


Ths objective of the present work 1s ‘the development of a method 
that in the first approximation. wlll parmit us on a sow.d geophysical basis 
+o astimate seismic activity foc the territory of China on the basis of 
historical data concerning the intensity of earthquakes. For this purpose 
we have tried to evaluate the cnermy of aaminquake foci from the energy 
of saismic waves on the basis of the now-adopted M scale. The decrease 
in the force of the shock or the destructive effect with distance depends 
on the dapth of the focus (Figwre J). Focus II jis deeper than focus I and 
curve II gives a smeother change in intensity. The deeper the focus, 
the smocther is this decrease. On this are based all tne known methods 
for determining the depth of the fosus from macrvoselsmic data. 


All other conditions being equal, the intenejc; of an earthquake is 
the greater the greater is the oaergy of the seismic waves emanating from 
the focus. This relationship is rather complex, but it is pessible to 
establish an empirical relationship between the energy of the seismic 
waves, tiie depth of the focus, and the intensity, astimated on the basis 
of manuscript decuments. For chocking the correctness of such a con- 
version, it is possible to use instewmental data for earthquakes of recent 
years when it is possible to estimate the energy of earthquakes by the M 
scale and to determine the depth of the focus by differences in the time 
of arrival of seismic waves. 
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depth of the focus h, equal to B (AV, h) 40 proportional to 


(where 3! 48 an index depending on conditions of wave propagation). On 
the other hand, under conditions of harmonic oscillations 


E ph)awh?, 
(A, n) , 


The density of tho emanated energy & at a distance of O and vath the 
g | 


whore A -= amplitude; T -- the period of oscillations. Thus, 


A/Te=n. VE : (where n «= coefficient) (1) 
h 
change OBLAST tbat kath TaRROBNE and apeLEe, ant acceleration 


Determination of intensity from ingtrumental observations has been 
made by S. V. Medvedev, who indicates that intensity can be estimated by 
the amplitude of "forced" oscillations of a pendulum having a period of 
0.2 seconds. 


Intensity - I 5 6 7 8 9g 10 
Amplitude - A, mm OSes 1-2 Pel ya Ba16 16432 


Hence, it follows that the relationship between intensity and amplitude 
is logarithmic, that is, A = 10CI, (where c -- some coefficient). Taking 
(1) into consideration, we get: 


10cl = m E j ment. (2) 


Cee ney 5 


If the intensities I, and ip were determined at distances j and 2, 
the logarithm -f the ratio of values in (2) gives: 


2742 
St Seip? » ssi. (3) 
c 


2 2 
g#h 


One should bear in mind that S' is different for different paths of ‘ 

disemination of waves. Thus, with an almost horizontal dissemination of 
waves S' = 2, in several cases S' = 11/2. When there is vertical move~ 
ment S!' should be close tol. If we have at our disposal a system of data 
on intensity I,, Ig, etc., for the mean radii of isoseists 41,4 2006, 
then we propose to solve mathematically and simultaneously the problem 
of detemining h andS. For this purpose in the system of coordinates for 
hand S we draw curves with S = S(h) for the fixed values of I2, 1), Ai 

2+ The point or region of intersection of these curves enables us to 
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simultaneously determine h and S for each earthquake. After determination 
of the valus of 3, which appeared quite stable, it was possible to 

estimate the depth of the foci of past carthquakes, using as a point of 
departure the intensity at different points, datermined from historical data. 
On this basis it 18 possible to determine the energy of foci on the M 

scale as has been done, in particular, in the USSR. It is known that the 
value M and onergy E are related by the equations 


Be 10h ¢ AM, 
Substituting E, expressed by M, in (2) and using logarithms, we haves 


M2 alo sf bigh/d, (4) 


where a, b, d == coefficients. 


let's give the results of research applicabie to a series of earth- 
quakes in China. 


We processed data for 11 earthquakes in China, beginning in 1918. 
This onabled us to use the results of observations of seismic stations 
together with our noninstrumental data. 


Data on earthquakes are given in the table, where there are given the 
dates of earthquakes and the coordinates of their epicenters, derived on 
the basis of examinations of earthquake traces in the field. The last 
earthquake in the table was investigated by a special expedition of the 
Geophysical Institute of the Academy of Sciences of the Chinese Peoples 
Republic. The last column of the table gives the number of districts or 
points used for the drawing of isoseists. The intensity M, according to 
instrumental data for earthquakes 1-10, had been determined earlier, while 
for earthquake 11, it had been determined at the Geophysical Institute of 
the Academy of Sciences of the CPR. In only two cases were we able to 
determine the depth of foci on the basis of data provided by seismic stations. 
The locations of epicenters are shown in Figure 2 (a map of the distribution 
of epicenters, not reproduced here). 


An example of determination of S, h by the proposed method, is shown 
in Figure 3 and ke In all cases the value S proved to be stable, on the 
average, equal to 5. Its determination in six cases showed that it does 
not fall outside the range ).9-5.2. 


Using the resulting values for the depth of the foci h, M, and Ig for 
ll earthquakes, we determined the cvefficients in formula (i) and as a 
result received the following dependence: 


M 2/3 Io £h/5 igh - 1/2. (5) 
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The mean erru.s of the coefficients a and b in (4) proved to be small; 
the error in determination was on the order of the value itself. 


Conclusicns 


As a result of the work accomplished it proved possible to: 


1. Determine the depth of foci in accordance with forinula (3), using 
as a point of departure the mean radii of isoseists, determined from data 


in historical records; in this case it was established that S @ 5 is 
applicable to China. 


2. Determine the values of M, on the basis of formula (li) (after 
ite refinenent), using as a point of departure data on the depth of 
earthquake foci. The results of this work are the first step in current 
research and in the future some refinements of the derived data may be 


necessary. 
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No. of Earthquakes _— Date : Epicenters, I, 


13. Ii 1918 10 
16. XIX +1920 12 
6 III 1925 : 10 
22. ¥ 1927 u 
25. XII 1932 10 
25. VIII 1933 1¢ 
18. XII 1935 

7. IL 1936 8 
lL. VIII 1936 8 
6. IV. 19,0 
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("On the Estimation of the Intensity of Earthquakes in China", by Ye. F. 
Savarenskly, Institute of Physics of the Earth of the Acadeny of Sciences 
of the USSR and Med. Shih-yung, Acadeny of Sciences, CPR, Institute of 
Meteorology and Geophysics, Izvestiya Academii Nauk SSSR, Seriya Geo- 
fizicheskaya, No 1, 1960, pp 135=138). 


Seismic Investigation of the Earth's Crust in Central Asia 


A nunber of investigations by the method of deep seismic sounding (GSZ) 
have been devoted to the study of the structure of the earth's crust in 
Central Asiae As a result of this work we now have cross-sections of the 
earth's crust and have drawn isodepth maps for individual regions. Research 
on the recordings of oscillations caused by powerful explosions has thus 
far resulted in the drawing of hodographs and the determination of the 
mean thickness of layers of the earth's crust. 


Below are given some resulte of the processing of the recordings of 
the powerful explosion of 19 December 1957, set off for scientific purposes 
by the Academy of Sciences of the USSR at a distance of 100 km to the north 
of Tashkent. A large number of permanent and temporary seismic stations 
favorably situated along the transverse profile, enabled the author to draw 
a crose-section through the earth's crust for a distance of about 1,000 km. 
To draw this cross-section we used records of 29 seismic stations. The 
profile I - I, along which our cross-section was drawn, was oriented northeast- 
southwest and extended from Tadzhik Depression to the northern outliers 
of the Northern Tien-Shan. As the diagrammatic map in Figure 1 shows, 
all observation points were situated in a zone about 100 km wide. The 
resulting cross-section along the Profile I - I therefore characterizes 
the averaged subsurface relief alon,; this zone. The drawing of the cross- 
section was accomplished by a method such as described in the literature, 
using transverse hodographs of P* and P "head" waves, associated with 
the basalt and Mohorovicic surfaces respectively. We interpreted the 
arrival of the PO wave as the arrival of the “head wave corresponding to 
the granite layer (the terms "granite" and "basalt" are used conventionally). 
However, in connection with the fact that at the distance considered (more 
than 300 km) the P° wave was very poorly distinguished, we did not draw 
the boundary of the granite layer. The correlation of the arrivals of 
elastic waves was made on the basis of an analysis of the kinematic and 
dynamic peculiarities of the recordings. 


The considerable sensitivity of the instruments used (VEGIK seismo- 
graphs and seismographs of the usual type -- SGK and SVK), the high speed 
at which the paper moved (120/20 mm/min), and the transmission of data 
by radio as to the moment of the expl.sion, enabled us to determine depths 
to the investigated boundary with an accuracy of 4 3-5 km. 
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A more detailed oxposition of the method of conducting and processing 
observations, the estimation of orror, the interpretation of the arrivals 
of elastic waves and the drawing of a cross-section, are given by the author 
4n another work (UlLomov, V. I., Regional Cross-section of the Earth's Crust 
in Contral Asia and tho Thicknoos of Alluvial Matorial in the Tashkent 
Area, Izvestiya of the Academy of Sciences of the Uzbek, SSR, Physics- 
Mathematics Series). 


The data for the depth to the basalt and Mohorovicic surfaces, deter- 
mined for each point of observation, were corrected for seismic drift and 
. projected on a vertical plane along the profile I~ I, As was shown by 
a preliminary compilation of the isodepth map to the discontinuity in the 
earth's crust noted in Figure 2, the scattering in the data for depth is 
basically explained by projection of areas with a quite complex relief 
on a vertical plane. 


As can be seon from the resulting cross-section (Figure 2a), within 
the limits of the exanined region there is an unconformity in the strati- 
fication of the basalt and Mohorovicic surfaces. The Mohorovicic boundary 
for the entire length of the cross-section is relatively static, situated 
at a depth on the order of 50 km, and only in the region of the Northern 
Tien-Shan is there a considorable rise, with an amplitude on the order 
of 10-15 km. The configuration of the Mohorovicic surface at the northern 
end of the profile is wiclear due to weak arrivals of P waves in this 
regione The depth of occurrence of the basalt varies in wide limits. 

The maximum thickness (about 40 km) of basalt is in the region of 
juncture betwuen the Southern Tien-Shan and the Fergana Depression, 
the least (about 10 km) -- in the region of the Tadzhik Depression. 


There i% no doubt that the relief of both boundaries was smoothed 
out for the entire length of the profile and in places was drawn inaccurately 
due to the great distances between the points of observation. 


For a comparison of the resulting cross-section with the results of 
work on deep seismic sounding of the earth's crust in Figure 2b there 
are three deep seismic sounding profiles shown: a cross-section along 
the meridian of 72930! (1) and cross-sections running from Issyk-kul!.{ 
Frunze-Chankuduk (2) and Issyk-kul'=Teskensu-Balkhash (3) (corresponding 
to profiles aea, beb and cec in Figure 1). All these deep seismic sound- 
ing profiles were situated at some angle to the profile I - I. 


By comparing these cross-sections with adjacent parts of the cross- 
section along the profile I - I, we can find good agreement between our 
results and the results of deep seisric sounding. In particular, in 
cross-section 1 (Figure 2b) there is a noticeable thickening of the 
basalt layer in the northern part of the PamireAlay zone, in the direction 
of the Fergana Depression. 
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For compaxtaon of the derived results with gravimetric data for the 
examined crosa-sertion there La given the obserrd curve for Ag in the 
Bougver redustLon, drawn on tho basia of results derived by the Sclentifio 
Research Inabityte of Geophysical Reconnalesante of the Minletry of the 
Fetroj.exuwn Industry of the USSR. The oucve for ths gravimetric anomaly 
wan averaged for sroa, talclng the valws for selamic drift into consideration. 


As is well know, the configuration of curves for Q g depend on the 
composite influence of the basalt and Mohorovicls surfaces. The direct problem 
of grarimeatcy wae salved Lor the pwpose of clarifying the connection 
batween the configuration of the curve for Zig and the deep structure of 
the studied region. . Computations were male using 0. A. Ganburtser's over- 
lay for daternination of the value at A g in the casa of a two-dimensional 
problem. It showd be noted that the accomplished avacaying over soma area 
of the depths to the investigated boundarios was made by the valid solve 
tion of a two-dimenstonal. problem even for those parts of the region in 
which tsoanomalias were situated at som angle to the direccion I - 1. 

A map of gravitational anomalies of Cantrul Agin in the Bouguar reduc. 
tion ie given in work /T07 (Rosova, Ya. Ae, Location of the Epicenters 

and Hipocentears of Earthqvakes in Central. Asia, Works of the Geophysical 
Institutes of the Academy of Sclences of the USSR, No 10 (137), 1950). 

In Figure 2 the detted Jinas show thea computad curves drawn for densities 
Py # 2.7, Po % 2.8 and P3 = 3.h g/em3, which corresponds to differences 
in denstty of Z\ Py «0.1 and AAPo 9 0.6 g/em3, These values do not exceed 
the limi is of the values of densities given tn the Literature for rocky 
making wu. the principal strata of the earth's crust. 


Besides the computed differential Ag curvas for the basalt and Mohoro- 
vicic surfaces, Figure 2 gives a curve for a gravitutional anomaly associated 
with the top of the Paleozole basement in the southern part of the Fergana 
Valley (between Fergana and Andizhan). In connection with the presence in 
this region of a considerable sedimentary stratum it is necessary to take 
into account the gravitational. affect caused ty the atratiun of alluvium 
The curre wae dawn by computations made in the Geophysical Section of 
the Central Asiatic Institute of Geology and Mineral Raw Materials, talking 
into account changes with depth in the density of the covering sand-clay 
etratun. In this same region the cross-section shows the surface of the 
Paleozoic basement, corresponding to the computed gravitational anomaly. 


Age can be seen from Figure 2, the composite gravitational curve, with 
the exception of deviations in the region of the Central and Northern Tiene 
Shan, coincides, completely with cbservations. Ruggedness of the basalt 
and Mohorovicic surfaces in the region of the Northern Tien-Shan, also 
well noted in cross-section three of the deap selomic sounding series 
(Figure 2b) and on our cross-section as well, did not show the expected 
decrease in negative gravitational anomaly. Such a phenomenon, evidently, 
can be explained in the first approximation only by a dacraase in the density 
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of the earth's crust in thio region (hypothetinally dua to the fresence 

of deep-seated zones of dislocation). By varying density in the boundary, 
for example, fom 247 to 2.55 g/om3, it 16 possible to achieve a complete 
coincidence of observed and computed curves in this region. 


Thus, as computations have shown, an incroese in the negative gravie 
tational anomaly in the northern part of the profile 4s evidently associated 


with a subsidence of the basalt and Mohorovicic boundaries. The minimum 
gravitational anomaly in the region of juncture between the Fergana I. pression 
and the Southern Tion-Shan is associated with a thickening of the basalt 
layer. Finally, a large negative gravitational anomaly corresponds to the 
deep structure of the Southern Tien-Shan and the Tadzhik Depression (de~ 
crease in the thickness of basalt.) 


In conclusion, I express gratitude +o Ye. M. Butovakuya for the seismo~ 


("Some Peouliarities of the Structure of the Earth's Grust in Central 
Asia, Based on Recordings Made of a Powerful Explosion," by V. I. Ulomov, 
ied Akademii Nauk SSSR, Seriya Geofisicheskaya, No 1, 1960, pp 131- 
134). 


Convection in the Earth's Mantle 


Many researchers (especially abroad) support the hypothesis that heat 
convection in the Earth's mantle is the fundamental cause for geotectonic 
processes. For an evaluation of this hypothesis it is useful to find out 
what percentage of the energy of a convective current can be transmitted 
to the crust. This article endeavors to give an approximate answer to 
that question. 


Solution of the problem begins with a study of the transfer of laminar 
flow energy to a movable wall. The assumption is made that the space 
between two unlimited plane-parailel inclined walls is filled with an 
incomressible fluid flowing under the influence of its own weight. One 
of the walls (the upper) moves evenly in the direction of flow (the 
diatance between the walls does not change.) We need to find the 
maximum percentage of the energy of the current which can be transferred 
to the moving wall. Use of a series of formulae will first solve the 
problem for a case where both walls are fixed, and then for a case with 
an infinitely thin moving wall, where we find the full energy developed 
vy the current and the part of this energy transmitted to the moving 
wall. Further variables can be introduced. This has applicability when 
we study sonvection in the earth's mantle. 


Convection in the earth's mantle must occur in the form of brief 
cataclysms, separated by long periods of rest. In the course of these 
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periods a considerable difference in penperaue can develop. Assuming 
the thickness of the mantle to be 3 + 104 kn., the adiabatic temperature 
gradient to be 0.3 degrees/km, the superadiabatio difference to be 1,000° 
and the oubcrustal temperature to be 1,500° K., we find that the upper 
limit eee thermodynamic coefficient of efficiency in the mantle itself 
do about e 


It appears that less than 6% of the total energy of heat sources 
feeding convection can be transferred to the crust. 


If the hypothesia of convection is true, the heat flow feeding 
convection must constitute a large part of the current of heat coming . 
from the depths of the Earth. Assuming thie to be 10 8 ergs/year, we get 
the upper limit of energy which can be used for tectonic processes in 
the crust, about 1026 erg/year. Ths onergy of present-day seismic waves 
of shallow earthquakes is approximately 10 5 erg/year. These figures do 
not necessarily contradict one another. However, under such circumstances 
the periods of rest would be too long (tens of millions of years). It 
4s more probable that current tectonic activity is associated with 
gravitational differentiations in the upper part of the earth's crust. 
Having lost its light components, this layer becomes heavier than the 
geosphere below and it moves downwards this can give rise to a convection 
that is more powerful then thermal convection. The active periods of 
such "geochemical." convection may be associated with very great tectonic 
cataclysms. ("Convection in the Earth's Mantle," by Ye. N. Lyustikh, 
Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, No 1, 1960, pp 3-5). 


Seismic Research Near Alma-Ata 


In the period 1951-1953 a series of experiments was made for record- 
ing of earthquakes with azimuthal apparatus. Such experiments were made 
ree in 1951, near Alma-Ata in 1952, and in the Garma Oblast in 
1953.6 


The azimuthal apparatus records components of soil displacement in 
different directions. This makes it possible to determinsthe vector of 
soil displacement. In the case of a longitudinal wave the direction of 
this vector coincides with the direction of a ray arriving at the station 
with the first appearance of the longitudinal wave. 


An effort is made here to expand this method to subsequent appearances 
of the wave and define several other types of waves. 


Seismograms of local earthquakes were used for this purpose. In 
data processing the recordings of a large number of earthquakes were 
used «= about 100. 
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The data used came from the Garma Expedition of the Oeophysical 
Institute of the Academy of Sciences of the USSR in 1953. Over a period 
of 3.5 montho local earthquakes wero recorded by two azimuthal stations, 
KMIZ-I and KMIZ-II. Epicenters were determined with the assistance of 
mobile stations, working jointly with the KMIZ stations. 


The azimuthal apparatus used each consisted of 8 seismographs, 
oriented in different directions and tilted 15°, 


Tho author proceeds to an interpretation of the recordings. Twelve 
figures supplement the text in describing the processing mathod used. 


Data from the station KMIZe-I showed the existence of a deep dis~ 
continuity at a depth of 32-36 km; the station KMIZeII showed it to lie 
at 38-0 km. The mean velocity in all the covering medium varied between 
about 5-7 km/sec. In addition there also exists a reflecting layer, 
situated at a distance of 20 km, and the mean velocity in its covering 
medium also varies between 5 and 7 km/sec. ("On'’Exchange and Reflected 
Waves on Azimuthal Seismograms of Earthquakes in the Garma Oblast," by 
Ye. V. Glivenko, Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
No 1, 1960, pp 126-130). 
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VI. OCEANOGRAPHY 


First Cruise of the "Weathor Ship* 


The following is the complete text of a news dispatch from Vladi- 
vostok, appearing in the 25 February 1960 iseue of "Pravda"s 


sykov" of the Hydrometeoro- 
work in the Pacific Ocean. 


Yesterday the expeditionary ship "A. Ve 
logical Service returned to port after 5 dayp 


On arsival at the point of observation 
ocean, the ship found iteelf in a sone of as 
Beaufort scale. The storm was accompanied by snow. The listing of the 

ship at times was up to 45° The ship became ice-covered and the entire 
wed en alarm for the renwal 


the middle part of the 
svere storm, up to 12 on the 


the exceptionally difficult conditions exper 


The shi; than moved to more southerly regions of the tropical sone. 
Moving along 178° East Longitude, the "A. Voypykov" made a cross section 
from 5° to 8° North Latitude. Twenty five 
sent aloft during the course of the cruise. 
100 radiosondes aloft. Jet streams were disco 
about 9 km, with wind velocities greater th 


sneed on the wyage. 


The first cruise of the "wather ship® x 
atmospners reses n_ ove me Fach Joe ar 
Ship'," Unsigned dispatch, Pravda, 25 February 1960, p i). 
The Quasistation Nature of Drift Currents in the Ocean 
V. M. Kamexkovich, of the Institute of Oceanology of the Acadeny 


of Sciences of the USSR, whose paper in the Doklady of the Acadeny of 
Sciences, No 6, 1958, dealt with the equations applicable to the dynamics 


CPYRGHT . 


CPYRGHT 


of stationary currents, has now published a paper dealing with his mathematical 


analysis of quasistationary drift currents in the ocean. ("On the Quasi- 
stationary Nature of Drift Currents in the Ocean, by V. M. Kamenkovich, 
ee Akademii Nauk SSSR, Seriya Geofizicheskrya, No 1, 1960, pp The 
2) : 
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VII. ARCTIC AND ANTARCTIC 


Rocont News of Arctic Activities 


In the second half of March the Arctic and Antarctic Scientific 
Research Institute will send still another expedition to the Arctic. 
It will establish 15 automatio radio meteorological stations on drift 
ice in the Leptev, Kara, East Siberian and Chukchee Seas. 


; B. Kremer, Chief of the Scientific Section of the Main Administra- 
tion of the North Sea Route, in reviewing work in the Arctic during 
the last six years, points out that the "Severnyy Polyus" scientific 
stations have drifted a total of more than 28,000 km. About 55,000 
matenzdlogical and actinometric observations have been made at the 
drift stations, more than 10,500 radiosondes and pilot balloons have 
been sent aloft, and the depth of the Arctic Ocean hus been measured 
at almost 7,000 points. 


The present station, "SP-8", commanded by V. Rogachev, was organized 
in April of last year by the expedition "Sever-11", commanded by M. Nikitin, 
a participant in all high latitude expeditions since 198. Although the 
actual route followed by the drift station was 2,360 km, it moved only 
380 km in straight course, becase it followed a highly tortuous route. 


In regards to the research progran of the drift stations in 1960- 
1961, the expedition "Sever-12", will relieve the personnel at the station 
"Sp.6" and organize still another drift station, the "Severnyy Polyus-9", 
M. Nikitin, Candidate in Geographical Sciences, will again head operations. 


The new station is to be organized to the northeast of the New 
Siberian Islands, approximately in the area of 79-819 N. and 10-1609 
E. All types of work previously accomplished on the "SP-8" will be 
continued at that station. The same types of work will be accomplished 
on the "SP-9", with the exception of geophysical researche The two drift 
stations will be headed by the young hut experience oseanographers N. Vlinov 
“ and V. Shamont'yev. 


The expeditions and drift stations are supplied with the latest 
, apparatus and instruments. Life for the polar specialists will be a 
little easier; they will now have electric stoves for cooking and 
central water heating for the huts, supplied from tha diesel generators 
of the power plant. 


The expedition will be supported by an aviation detachment wader 
the command of the well-known polar flier P. Moskalenko. ("To the High 


as eis Again", by 0. Stroganov, Moscow, Izvestiya, 28 February 1960, 
p 3 
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Atmospheric Circulation in Northern and Southern Hemispheres Contrasted 


G. V. Gruza, of the Central Asiatic Hydrometeorological Scientific 
Research Institute, reports the following comparisons of circulation of 
the atmosphere in the Northern and Southern Hemispheres on the basis of 
data collected at the Mirnyy observatory during the work of the Third 
Soviet Complex Antarctic Expedition in 1958. 


The data used and analyzed give reason to believe that in respect 
to the atmosphere the cooling role of the Antarctic region is greater than 
that of the Arctic. These data are nevertheless inadequate to solve the ‘ 
problem of the role of the polar regions in the heat balance of the 
atmosphere, because the heat is carried into the Arctic region from the 
low latitudes by air and sea currents whereas heat is carried into Ant- 
arctica by the atmosphere alone. The presence of a relatively warm mass 
of water under the ice of the Arctic is one of the important factors 
making its climate less severe than that of Antarctica. The heat loss 
from the active surface in the Arctic by radiation is probatly less 
than in Antarctica because the air layer over Antarctica is less thick 
and less humid. These facts probably explain the greater temperature 
contrasts and greater intensity of zonal circulation in the Southern 
Hemisphere. 


The results set forth in this paper indicate the expediency of a 
further study of peculiarities of atmospheric planetary movements and 
the particular importance of whe comparative study of atmospheric processes 
in the Northern and Southern Hemispheres. ("On Certain Zonal Peculiarities 
in the General Circulation of the Atmosphere," by G. V. Grusa, Izvestiya 
Akademii Nauk SSSR, Seriya Geofizicheskaya, No 1, 1960,pp 161-16). 


Characteristics of ‘Stratus and Stratocumulus Clouds and Fogs in the Arctic 


In the summer of 1956 an expedition visited the Central Arctic to 
study the microphysical structure of clouds and fogs observed there in the 
summertime. Such work had not boen accomplished at any time earlier. 


This article gives the results of measurements of the water content ‘ 
of stratus cloud forms as well as the humidity, temperature, transparency 
and spectrum of drops in such clouds, 


Vertical soundings were made in clouds of types St and Sc and in fogs 
for the measurement of meteprological elements at each 20-50-100 m height, 


and some horizontal soundings of frontal cloudiness were made. Many 
flights were made over the Kara Sea for this purpose. 


Ps ae 
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This article describes the instruments used and tho accuracy with 
which measurements wero made. Drops wore microphotographed by methoria 
previously deseribed in tho literature. A new photoelectric instrument, 
the SIP-3, was used for maasurement of cloud transparency. This ingtru- 
mant is described in somo detail, probably Mr the first timo in the literature. 
Figure 1 is a diagrammatic sketch of this instrument. The SIP-3 moasures 
the metoorological rango of vigibility in the range of 26-500 m with an 
error not oxcueding 20%, provided tho geometric length of the base is 13 
Me 


All observed Arctic fogs were situated under inversions or isothermal 
layers. Their vertical thickness was from 0 to 230 m., most commonly 
between 100-160 m. 


Sounding in fogs was accumplished in aircraft for the first time in 
1956. The mean water content varied from 0.08 = 0.2 g/m. Maximum water 
content occurs in the upper third of the fog layer, although when the aii 
was isothermally stratified the water content varied Lut little with 
height. (Figure 2, not reproduced here, is a grathshowing the vertical 
distribution of water content and the meteorological range of visibility 
in a fog). The mean range of visibility in fog is 60-120 m. The 
maximum visibility (180 m) is in the lower part of the fog, while the 
minimum (30-0 m) is in its upper part, at the very upper edge of the 
top Layer. 


Vertical soundings were made of stratus Clouds, most of which were 
supercooled clouds at temperatures between 0 and 100. The mean water 
content in stratus clouds was 0.05=-0.2 g/m3, with maximum values in the 
upper third of the cloud. 


The Se clouds differed from St clouds in a number of wayse St clouds 
are formed at greater heights than Sc clouds. St clouds sometimes extend 
down to the earth's surface, but Sc are not observed below 300 m; St clouds 
are from 50-700 m thick, whereas Sc clouds range between 150-600 m thick; 
in most cases there was not the same characteristic distribution curves 
of drop size in Sc as in St, the maximum radius of drops in Sc sometimes 
excesded 100-200 44, whereas in St it was 50-100 ) pn 


Figure |; is a graph showing the vertical distribution of water content, 
range of visibility and temperature in a stratus cloud. Figure 5 shows 
the vertical distribution of water content, visibility, and effective size 
of drops in a cirrostratus cloud. Figure 6 shows the temperature stra- 
tification and vertical distribution of water content and visibility in a 
stratocumulus cloud. ("Experiment in the Complex Investigation of St and 
Sc Clouds and Fogs in the Arctic," by A. L. Dergach, G. M. gabrodskiy, and 
V. G. Morachevskiy, Izvestiya Akademii Nauk SSSR, Seriya Geofizicheskaya, 
No 1, 1960, pp 107-11)). 
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